. Overall, release values were greater in ulcerative colitis than Crohn's disease (p<0O01). In Crohn's disease, cells obtained from histologically inflamed mucosa released significantly more 5tCr [9.7 (2.5%) n= 11] than those from non-inflamed mucosa [6-4 (1.5%) n=7, p<002] whereas, in ulcerative colitis, abnormal release values were found in 8 of 13 cell populations isolated from mucosa showing no histological evidence of active disease. In five patients with distal ulcerative colitis, cells from mucosa not apparently involved demonstrated normal 11Cr release in four of five studies despite abnormal release from cells from involved mucosa suggesting that a diffuse abnormality of the colonic epithelial cell is not usually present. These data indicate that chronic mucosal inflammation per se is associated with abnormalities of the colonic epithelial cell but that, in ulcerative colitis, the abnormality remains in many patients with quiescent disease. Identification of the local factors responsible for such an abnormality may contribute to an understanding of the pathogenesis of ulcerative colitis.
The colonic epithelial cell has an increased turnover in patients with ulcerative colitis. ' The most marked increase is seen in actively inflamed mucosa but increased turnover is also found when the disease is clinically and histopathologically quiescent. 4 The underlying pathogenetic mechanisms for these observations are uncertain. Increased cell turnover implies that colonic epithelial cells are being lost from the mucosa at an increased rate. Four possible mechanisms may be involved. First, proliferation per se may, by the pressure of cells migrating up the crypt, force cells from the surface of the mucosa. as plasmin5 and it has been shown that urokinase type plasminogen activator is present in markedly increased concentrations in the mucosa of active ulcerative colitis. 7 Third, injury to the colonic epithelial cell may cause premature cell death leading to secondary detachment from the basement membrane. Postulated mechanisms for such epithelial cell injury include the action of cytotoxic cells," antibodies,""' lymphotoxin'2 or products of acute inflammatory cells or the metabolic effect of inhibition of fatty acid oxidation.'3 '`Fourth, the colonic epithelial cell may be inherently abnormal as suggested by studies of mucin subspecies" with a possible shortened life span.
Whether abnormality of colonic epithelial cell turnover is specific to ulcerative colitis or just a reflection of mucosal inflammation is uncertain but a recent report suggests that crypt cell proliferation is normal in Crohn's colitis. ' 
ISOLATION OF COLONIC EPITHELIAL CEL LS
The epithelial cells were isolated using the collagenase Dispase method as previously described." Briefly, mucosa was prepared from surgical specimens by scraping it from the submucosa with a glass slide. The mucosa was then minced using crossed scalpels. Biopsy specimens were cut into smaller pieces with a scalpel blade. The minced mucosa was then digested for 1-5 h in culture medium (see below) containing 2-4 U/ml Dispase I (Boerhinger Mannheim) and 50 U/ml collagenase (Type IV, Worthington) with gentle rotation. The digest was then triturated through a 21 gauge "Cr-RELEASE ASSAY One to two million epithelial cells from surgical specimens or the entire isolated epithelial cell population from colonoscopic biopsies were incubated in 200-500 ,tl culture medium containing 100 uCi sodium "chromate for one hour. They were then washed three times in culture medium, being resuspended between washes by gentle tipping of the test tubes to avoid cell damage. The cells were then counted in a haemocytometer (Neubauer chamber) and resuspended in culture medium at a concentration of 50 000 cells/ml.
Assays were carried out in U-bottomed 96 well (Fig. 2) .
The relationship between the degree of histopathologically evident mucosal inflammation and "Cr release was examined in both Crohn's disease and ulcerative colitis groups. No difference between release values of cells from mucosa with grades 1, 2, or 3 inflammation was evident and the results have therefore been expressed as either non-inflamed (grade 0) or inflamed (grades 1, 2, or 3). In Crohn's disease, "Cr release of cells from mucosa not currently inflamed was on all but one occasion within normal limits whereas nine of 11 cell populations from inflamed mucosa exhibited increased release (Fig. 3) . Overall, the presence of inflammation was associated with significantly greater "Cr than that from non-inflamed mucosa in patients with Crohn's populations (Fig. 3) . There was no significant difference (01>p>0-05, Wilcoxon's rank-sum test) between the release from cells derived from mucosa actively inflamed and that from mucosa showing evidence of past inflammation only. Additional studies were done to determine whether epithelial cells throughout the colon showed increased 5Cr leakage in patients with ulcerative colitis confined to the distal colon or rectum. Epithelial cells were assessed from mucosa not apparently involved with ulcerative colitis as judged by normal histology and by the findings of past investigations. These cells exhibited an abnormal release value in only one of five studies. In contrast, cells from mucosa affected by ulcerative colitis in these patients showed abnormal release values in all five studies (Fig. 4) . This occurred whether the mucosa from which the cells were obtained was inflamed or previously involved but not inflamed at the time of study.
Discussion
The degree of release of sCr from cells previously labelled with sodium s'chromate provides a quantitative and dynamic measure of the leakiness of cell membranes during short term culture. The release values obtained in this study reflect the state of the cell membranes of the enriched colonic epithelial cell component of the isolated population, as although the contaminating non-epithelial cells also take up "'Cr, their proportions were low, few disease related differences were found, and their`Cr content per cell is much lower than that for epithelial cells (unpublished observations). Thus their numerical contribution to`Cr release would be minimal. Colonic epithelial cells isolated from histologically normal mucosa by the collagenese-Dispase method show the maintenance of intact cell membranes on this criterion and continuing high viability on other criteria for at least 16 hours in vitro."' This occurs whether the mucosa from which the cells are isolated is from normal or adenoma/cancer bearing colons. By marked contrast, epithelial cells from mucosa affected by ulcerative colitis exhibit increased leakiness of their cell membranes. This indicates that the colonic epithelial cell is abnormal in ulcerative colitis and may be a reflection of cell injury occuring in vivo. A contribution of cell injury, however, secondary to enhanced susceptibility to mechanical or enzymatic damage during the isolation process is also possible. In conclusion, increased leakiness of the cell membranes of colonic epithelial cells is found for most populations derived from mucosa affected by ulcerative colitis whereas, in disease controls, it was an inconstant finding and only associated with histopathologically evident mucosal inflammation. The epithelial cell abnormality in ulcerative colitis bore little relationship to the degree of mucosal inflammation but was not usually present in apparently uninvolved mucosa. These findings suggest that the raised epithelial cell turnover is at least in part caused by a sick colonic epithelial cell and that local microenvironmental cell injuring factors present in active and quiescent disease are responsible. Identification of such factors would contribute to an understanding of the pathogenesis of this disease. 
